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I.iJftODUCTI 

Most  of  the  important  crop  plants  are  reproduced  by  soods. 
In  the  life  cycle  of  the  plants  the  seeds  germinate  and  produce 
seedl    .  This  vegetativ     se  Is  characterized  by  increase 
in  the  number  and  size  of  roots,  stem  and  leaves.  The  repro- 
ductive phase  is  reached  in  which  the  plant  flowers  and  produces 
seed.  Since  seed  is  borne  on  the  plants,  it  has  definite  rela- 
tions with  the  developmental  stages  of  the  plant  such  as 
^ion  and  growth  and  their  effect  on  yield. 
;ods  produced  in  different  geographical  localities  under 
varied  conditions  nay  behave  in  different  manner  in  germination, 
seedling  growth,  tillering  capacity  and  other  plant  characteris- 
tics, when  sown  in  the  same  locality  under  comparable  environmental 
conditions.  It  appears  that  environmental  variations  in  factors 
such  as  temperature,  tumidity,  wind,  rainfall,  ^oil  and  sunlight 
have  a  direct  effect  on  the  quality  of  seeds  produced.  ~o  it  is 
not  the  genet     otor  alone  which  is  responsible  for  the  quality 
of  seeds  but  several  environmental  factors  also  affect  this. 

There  may  be  large  variations  In  yield,  quality  of  the  seed, 
seedling  growth,  time  of  maturity,  disease  resistance  and  winter- 
hardiness  of  the  same  variety  grown  from  seed  that  differed  in 

I,  size,  weight,  germination  and  perhaps  in  other  respects. 
There  is  little  doubt  that  seed  which  is  viable  and  contains  a 
live  embryo  may  frequently  be  parasitized  by  fungi  that  bee: 
more  or  less  harmful  after  planting,  the  degree  depending  upon 
the  infection  and  enviroamcntal  factors,  which  are  conducive  for 


the  development  of  the  fundus.  In  the  years  of  serious  seed 

rtages  the  source  and  quality  of  seed  la  of  special  interest. 
Use  of  adapted  seed     reat  value  in  successful  crop  produc- 
tion. Growers  and  seedsmen,  who  have  seed  left  over  from  one 
sowing  season  to  another,  ordinarily  use  the  old  seed  as  the  new 
seed  Is  likely  to  be  more  costly.  Jhc  seeds  of  plants  according 
to  Pearson  and  Harper  (19^5)  as  reported  by  Crocker  (1953)  are 
of  great  economic  importance  as  they  constitute  30  percent  of 
the  world's  food  supply  and  75  percent  of  the  food  eaten  directly 
by  man.  The  seed  and  seed  products  used  as  food  and  in  various 
industries  greatly  exceed  the  economic  value  of  seeds  for  plant- 
ing purposes. 

A  limited  amount  of  data  pertaining  to  this  problem  was 
obtained  at  the  hansas  Agricultural  experiment  Station  in  19^2, 
19^3  and  19^*.  It  was  therefore  considered  desirable  to  inves- 
tigate further  into  the  problc  . 

The  investigations  reported  in  this  thesis  were  made  to 
study  the  variations  in  growth  and  development  of  winter  wheat 
n  eight  lots  of  seed. 

REVIEW  OF  LimurURE 

Literature  dealing  with  the  relation  between  characteristics 
of  seed  and  the  growth  and  yield  of  the  succeeding  crops  is 
reviewed  In  the  following  paragraphs. 

Li 11  (1910)  conducted  the  experiment  with  those  types  of 
kernels  based  on  weight,  size  and  density.  In  these  investigations 
-0  indicated  that: 


(1)   J  oil  dovolo..od  heavier  hornols  In  a  head  of  wheat  nated 

bett.  the  3a  a. 

(2;  .ing  accord  Is 

which  geminated  tl 

(3)  fhe  germination  was  directly  correlated  with  tho  densi 

Of  .3. 

Gumming  (191*+)  e  seodii     owth  fron  lar 

seeds  tad  s:aall  Mi     garden  crops.  p  .or 

wel slit  and  sizes  of  :  compared  at  uiffe 

of  growth     a ted  a  continuous  and  permanent  advantage  in 
favor  of  p     from  large  seed.  1  lants  gj  aeed 

*  Leaves  of  greater  surface  ai  3r 

vo  powers. 

0  concl     .hat  t    ods  of  lima  bea  ;o,  soya 
beans,  buchwheat  and  corn  having  medium         educed  better 
pi;    fcan  cither  seed  of         _ght  or  abnormally 
seed.  Kiocsclbach  {l)2h)   ;;ave  an  extensive  review  of  all  the 
available  data  pertaining  to  rolativo  grain  yields  from  .    .-ont 
f  Madli   c  conducted       ve  OK]      ,3  and  reported 
that  tho  yield  of  three  ce,        .or  uheat,  spring  wheat  and 
oats,  wa3  I      :t  less  in  case  of  small  seed  than  largo  sood 
when  space  planting  was  such  as  to  po:  :lmua  individual 

plant  devel     ...  BatU  seed  yielded  10  percent  loss  when  equal 

PI  of  seed  wore  sown  per  acre  at  an  optimum  rote  for  the 
larger  sood,  and  5  p WO ant  loss  when  equal     ts  of  seed  were 
sown  por  aero  at  an  op     rate  for  the  larger  sood.    ;  m 


seed  yielded  k  percent  less  than  large  seed  when  equal  numbers 
were  sown  per  acre  and  1  percent  less  whan  equal  weights  \:ere 
sown. 

In  a  comparison  of  fannl      ,   -ades  of  winter  wheat 
during  a  17  year  period  the  .  .oaviest  one-fourth  yielded  0.3 
percent  more  and  lightest  one-fourth  2   percent  less  than  the 
unselected.   -  Liar  results  were  obtained  in  case  of  oats. 
Zavitz  (1927)  reported  the  effect  of  the  size  of  the  seed  of  the 
different  small  grains  on  the  yield  of  grain  and  straw.  Jhe 
planting  of  seed  was  done  at  a  unifora  spacing  so  that  the  sa 
number  of  seed  were  planted,  fhe  large  plump  seed  of  winter 
wheat  yielded  6.5,  7»3  and  37.  ~>  bushels  per  acre  more  than  snail 
plump  seeds,  shrunken  seed  and  split  seed  respectively. 

Leukel  (1936)  studied  the      nation  and  seedling  size  of 
shrunken  and  plump  seeds  of  spring  wheat,  The  test  weights  of 
these  seeds  -.;ere  detc:    I  and  ranged  from  39«5  to  60.3  pounds 
per  bushel.  lest  weight  showed  little  relation  to  viability  but 

ruakaa  seed  produced  si     .all  weal:  soedl'.     .at  sowing  of 
wheat  testing  less  than  50  pounds  per  bushel  was  not  recc    .3d. 
Kernels  of  wheat  testing  60  pounds  per  bushel  were  about  twice  as 
heavy  as  those  testing  50  pourn  . 

Stoa  et  al  (1936)  concludod  t    Ham   reduction  in  test  vail 
of  one-third,  that  is  from  60  down  to  ho   pounds  per  bushel,  was 
associated  with  a  reduction  in  the  weight  of  an  individual  ker- 
nel of  nearly  two-thirds.  i*hc  seedling  weights  were  reduced 


nearly  as  :.uch.  In     al  seeds  li        If  nornal  size 
were  a    able  for  sow!  . 


seon  and  i  oltior  (1936)  c    sted  a        V9   se< 


,•3 


iaon  of  winter  wheat  var    is  In  the  field  n 
greenhouse  as  to  winter   ilness.  Eh*  seedling        the 
fivo  to  eight  loaf  stage:  tioant     .noss 

di:  o  sane  variety  when  different  sources  were 

jarod.  . icuous  variable  in  the  c    .Ion  of  tho 

3ced  was  M  in  size,  The  plants  pro.     from  snail 

els  oro  lose    ,:y  as  shown  in  32  comparisons. 
Kfcssoibach  (1937)  observed  that  shore  was  31  dv.  I  Tor- 

aturity,  29  inches  variati     I  plant  hoi 
and  33  percent  variations  in  yield  of  open      iatod  corn  in 
which  the  seed  was  produced  in  dif.  I  explained 

this  as  variation  between  unadapted  rogional  strains. 

::rlan  and  Pope  (1  rted  that  the  premature 

harvestod  bar!  rainatod  and  |       anall  seedl 

when  the  seed  had  attained  only  one-seven th  oi         al 
iN&fBta* 

ehler  ot  al  (193lO  concludod  that  nature  seed  corn  was 
:.ore  vigorous     immature  seod  corn.  rarity 

i  metar         .;.  [«a        hn 
-ation  uosts  showed  that  soodli:.     DOT  was   B  -  better  | 
seod  -.arvosvou  at  t    I   re  nature  s      h.a:i  la       .'.:   and 
late  nilk  stages.       «ta  also  showed  approxinately  10  :  er- 
it  deau    ols  in  the  first  and  last  stage* 


od  innoculation  at  planting  time  with  several  fu. 
capable  of  causing  seedling  disease  in  all  cases  had  t     oatest 
act  on  immature  seed, 

ca  (19^9)  concluded  that  the  process  ..     dilation 
involved  various  factors  predominating  among  which  was  the  action 
of  onzyies.  atic  activity  could  be  effected  when 

altitude  at  which  the  development  took  place  did  not  correspond 
with  that  to  which  the  seed  was  acclimatized. 

-check  and  Petzer  (1950)  observed  the  carbohydrate  protein 
ratio  was  about  5.1  in  cultivated  cereals  but  only  3.1  in  wild 
cereals.  The      mating  ability  of  seeds  increased  with  incrcas- 

proteln  content  and  decreasing  carbohydrate  protein  ratio. 
They  furtnor  stated  that  the  germination  Yigor  could  be  increased 
by  supplemental  fertilizing  at  flowering  ti:.e.  A  high  sugar  con- 
tent of  seeds  was  also  important  for  good  germination  because  of 
the  accompanying  increase  in  osmotic  value  and  water  imbibition. 

jertson  and  Lute  (1933)  reported  that  seeds  of  wheat, 
oats  and  barley  kept  in  dry  storage  under  cool  semi-arid  condi- 
tion in  Colorado  exhibited  a  gradual  decline  in     natlo.  . 

jnnination  was  approximately  10  percent  lower  at  the  end  of 
the  10  year  period  than  when  the  seeds  were  one  year  old.  Xheir 
conclusions  in  the  year  1937  regarding  this  problem  was  that 
after  15  years  of  storage,  the  average  gemination  percent? 
for  various  seeds  were  as  follows;  Wheat  30.5,  unhulled  barley 
95.8,  naked  barley  73.9,  rye  3.2,  and  corn  36.0.  The  drop  in 


germination  was  as  groat  or  greater  from  the  tenth  to  fifteenth 
year  as  it  was  from  the      to  the  tenth  year. 

Dungan  and  hoehler  (19^lO  found     Iced  decrease  in  yield 
from  old  seed  which  p     '.ly  caused  a  reduction  in  field  stand 
and  also  to  a  less  extent  a  lowered  yield  per  plant, 
.p  et  al  (19>3)  concluded  that  raany  seedc 

at,  oats,  corn,  were  viable  after  storage  for  as  long  as  31 
to  33  years,   /crietal  ac  well  as  generic  differences  in  seed 
Ion     j   were  observed.  Viability  sooted  to  be  retain*)  longer 
by  seeds  which  had  been   stored  with  the  hull*     ot  than  by 
those  whi  d  before  storage.  Chi      hulls 

were  found  to  have  a  decide    d  biting  effect  on  h:e  growth 
of  mold. 

Crocher  (1953)  seated  that  the  yield  of  crops  in  general 
had  been  affected  by  the  stand  of  seed     obtai.-od  by  b 
dryness  or  the  wc    I  of  the  growi.    MOB  and  by  lacl:  of  soil 
homogenity.  Smaller  plants  and  decreased  production  were  found 
to  incrc: :..:  .eat  seed.  The  field  planting  was 

arranged  in  plots  from  different  seed  lots  of  each  species. 
Jhe  results  snowed  that  old  and  fresh  seeds  produced  plants  of 

i.lar  quality. 

--vet  (19*+**)  studied  the  pathological  aspect  of  tho  prob- 
found  that  the  variations  in  the  amount  of  smut  on  oats 
frcn  :;eed  lots  within  one  variety  as  great  as  nay  be  found  between 
certain  varieties.  It  was  shown  that  variations  in  the  amount 
of  smut  occurred  with  plants  from  seed  lots  of  one  variety  grown 
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in  different  years  in  the  sane  locality  and  between  plants  from 
seed  lots  of  the  sa.o  variety  grown  in  one  year  in  widely  dif- 
ferent localities.  It  was  found  that  the  more  vigorous  seedlings 
of  oats  were  less  frequently  attacked  by  s.:ut  than  the  weaker 
seedlings.  It  was  also  apparent  that  plants  from  largo  seed 
were  more  vigorous  than  plants  from  the  smaller  seeds  as  indi- 
cated by  rapidity  of      nation,  percentage  of  germination  and 
weight  and  height  of  the  seedlings, 

tIALfl  AND  METHODS 

The  problem  of  seed  quality  discussed  in  this  thesis 
includes  studies  of     Lnation,  seedling  growth,  tillering 
capacity  and  their  effect  on  yield. 

The  seed  samples  received  for  trial  from  different  places 
differed  from  each  other  particularly  in  age,  test  weight  and 
size  of  kernels.  ?ur     jre  the  quality  of  the  samples  may 
have  been  influenced  differently  by  the  environmental  conditions 
under  which  they  were  grown. 

The  studies  were  unaertaken  with  eight  seed  sa-aples  of 
three  varieties,  nanely  ..Ichita,  Pawnee,  and  .ilowa.  Two  seed 
samples  of  iliowa  from  Ashland  (Kansas),  two  of  ./ichita  from 
Dodge  City  (Kansas),  three  of  Pawnee  from  Collyer  (Kansas)  and 
one  of  Pawnee  from  the  Agronomy  Far     .sas  litate  College, 
.hat tan,      s)  were  received  for  this  work. 

The  summarized  details  of  the  seed  samples  are  shown  as 
follows. 
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:.ot  2xp«rInont        .11  19^3 

Ono  trial  was  c  of  Kansas 

Stato  Colloeo.  Jhe  eight  sar..    jf  mm    -o  sown  in  field 
plots  in  a  nodOBlsed  block  design  with  four  replications,  riiis 
07s MB  was     ,0  avoid  soil  heterogeneity  and  to     ,t  a 
satisfactory  comparison  of         1  obs, . .   .ons  raode  in  the 
field.  Chi  rosults  obtained  on  L;or      .,  till    ;  and  ,-icld 

analyzed  stat 

The  scad  was  plantod  at  a  oil  an  the  normal 

oeodinc  rate.  .0  hornols  and  test         jo 

determined     .0  laboratory.  Jhe  nunbor  of  see.    anted  on 
MM    )t  \;as  dote    I  fron  tho  woicht  of  seed  plantod  c. 

-oraols.  i:    ;  about  ono  wceh  for  tl    or- 
geaice  of  soedli;.         da  tec  of  e     co  of  ,70 

recorded.  ;  soodllngs  were  counted  in  30  feet  of 

.  .11  row,  od  of  two  five-foot  sanplos  iron  oc 

of  t  :ows  in  the  plot.  fh|j  nado  it  possiblo  to 

calculate  the  percentage  homols  that     xatod  in  ot     ot. 

Staples  of  100  pla     mm   tahon  fron  individual  plots  for 
counting  the  numbor  of  tillers  at  thi  completion  of  t.    11 

iC  soason.  Jhoso  sanplos  v     kg  froa     lots, 
to  the  laboratory,  the  root         >vcd.  Jhe  1 

croon     t  of  100  plant..   1  recorded  before 
tbm   tillers  woro  counted  and  thon  the  plo::t3  wore  left  for  air 
drying,  -ho  air  dried    b*  wore  uoighod. 
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I  field  plots  wore  cut  bad:  to  a  unif ona  length  for 
determination  yield,  Ehe  ..      :asurements  of  the  plants  were 
roc or Jed  at  10  different  places  in  each  plot  to  rind  the  rela- 
tive length  of  the  straw  from  the  different  seed  samples, 
plots  were  harvested  and  thres     1th  the  combine.  Eh*  esti- 
mated number  of  heads  was  detc     d  by  count!     e  number  of 
stems  in  ko   feet  of  drill  row  in  each  plot  by  the  same  plan  as 

Md  to  es     o  emergence  in  the  field,  Eh*  number  of 
heads  was  then  calculated  on  an  acre  basic. 

The  yield  of  each  plot  was     .od  separately  and  the  test 
weight  was  also  determined.  The  sample  of  500  kernel*  **l 
weighed  to  find  out  tho  size  of  kernels. 

The  anal     of  variance  was  calculated,  where  it  was  con- 
sidered necessary,  following  methods  outlined  by  Snedecor  (19^6) 
and  iaterson  (1939). 

irsery  Plot  Experiment  -own  in  Spring  195V 

Eight  seed  samples  each  with  120  kernels  were  sown  for 
.ion  and  emergence  studies  in  the  spring  at  the  Agrona 
Farm.  There  were  four  replications  of  this  trial.  Eh*  per- 
centage germination  was  determined  "oy   counting  the  numb*?  of 

.nts  in  each  row.  Later  2?  plants  were  take::  for  counting  the 
number  of  tillers.       .  it*  were     ed  green.  This  study 
was  undertaken  to  obtain  additional  data  on  comparative  emer- 
gence of  the  eight  samples  under  field  conditions. 
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Greenhouse  Experiment 

An  accurate  Lon  study  \;as  made  by  sowing  lK)0  her- 
::el3  of  each  sample  in  a  replicated  trial  over  a  snail  plot  in 
the  Greenhouse.  The  samples  were  randomized  within  each  bloc;.. 

o  of  emergence  of  each  sample  was  closely  observed  to  find 
out  the  c::act  number  ol  .en  for  the       ee  of  seed- 

lings of  MM      t«  The  I    t  of  the  sccdli.gs  on  two  dif- 
ferent dates  at  an  interval  of  nine  days  was  recorded  to  find 
out  the  average  increase  of  growth  per  day.  It  was  considered 
necessary  to  keep  eight  seudli.-gs  in  each  line  where  *K)0  kernels 
-.•ere  sown.  All  other  plants  were  uprooted  to  provide  sufficient 

ce  for  the  growth  and  development  of  the  few  remaining  plants. 
The  eight  plants  -..ere  dug  out  later.  The  plants  were  washed  and 
roots  ra.jvcd  before  tak".    .0  green  'heights.  Zic  tillers  were 
counted  and  the  plants  were  left  to  dry  In  the  air.  i'ho  air 
dried  plants  were  weighed  again.  This  piece  of  work  was  under- 
taken to  investigate  the  rapidity  and  vigor  of   .  '.nation  and 
the  rate  of  growth  among  the  different  seed  samples. 

DATA  AIID  RESULTS 

The  studios  rela -    to  this  problea  were  made  under  three 
broad  ..cads. 

(1)  Rapidity  of  emergence  and  gemination  percentages  of  the 
seed  samples. 

(2)  Growth  of  the  plants  at  initial  seedling  and  later  stages. 

(3)  Yield  and  related  data  on  the  crop  froa  the  seed  samples. 
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Influence  of  the     Lty  of  Seed  on  hapidity 
of  Germination  and  Emergence 


Under  Greenhouse  Conditions.  It  uas  essential  to  observe 
the  plots  closely  to  find  out  the  differer.ee s  in  the  rapidity 
of  emergence  of  the  different  .      .   .'he  total  iiurber  of 
hours  taken  for     once  was  calculated  from  the  tine  of 
anting  to  the  ..o. 

±able  1.  Showing  the  rapidity  of  c.uergonco  in  seed  samples. 


:              : 

:      riety     : 
;             : 

number 

of  hours 

taken  in  e. 

ner 

Sample 

Replications 

• 

<9» 

I    : 

II   : 

III  : 

Average 

2 

jwa  (light) 

70.3 

66.0 

64.7 

67.0 

4 

sua  (heavy) 

.0 

<>5.j 

64.; 

65.3 

3 

ba  (old) 

66.6 

67.5 

65.5 

66.; 

1 

.Chit*  (new) 

52.0 

;4.o 

52. 

52.3 

6 

wnee  (old) 

62.0 

61.7 

64.0 

62.5 

5 

:w;iee  (snail) 

53.3 

52.0 

53.2 

?2, 

7 

Pawnee  (large) 

.0 

53.0 
47.0 

51.5 

52.5 

3 

Pawnee  (A.  P.) 

50.0 

53.0 

5o.o 

L.  S.  0  between  averages  at  5 *   =  3.1;  at  1$   =  4.1 
The  results  abstracted  from  tho  above  data  are  graphically 
presented  in  Plate  I,  Figure  1. 

It  is  clear  from  the  data  that  hichita  seed  sample  ho.  1 
took  significantly  less  tine  to  cnerrje  than  sample  ..o.  3  of  the 

e  variety,  the  average  difference  being  13. 7  hours.  ..Iowa 
seed  sample  So*  4  emerged  1.7  hours  earlier  than  sample  ..o.  2« 
i'he  difference  in  tine  of  oaergo-ice  in  these  samples,  however, 
was  insignificant. 

xhcre  vas  stril:ing  difference,  h  hly  significant,  in  time 
of  emergence  between  Pawnee  ho.  3  and  ho.  6,  aa&ple  ho.  8  (new 


Plate  I 


Fig.  1.      tt  of  hours  la  onergeace  of  seed  Maples  la 

greeahouse  experineat. 

Fig.  2.  Percent.    3rniaatioa  of  seed  samples  la  greenhouse 
experineat. 
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seed)  having  merged  12.5  hours  earlier  t  i   o.  6  (old  seed). 
Differences  in  tine  of  emergence  between  samples  3,  5  and  7  were 
ignificant. 
The  germination  coiuits  of  the  seedlings  were  recorded  at 
two  different     /vals  (to  find  out  the  total  germination  per- 
centages) the  last  count  be     ide  after  emergence  was  complete. 

Table  2.  ohowing  the  percentage  germination  in  seed  samples. 

Sample  : 

:io.   :    Variety 

2  Kiowa  (light) 
h-  Kiowa  (heavy) 

3  shite  (old) 
l     shite  (  tvj 

6  Pawnee  (old) 
5  I  cwneo  (small) 

7  Pawnee  (large) 

8  Pawnee  (A.  i.) 

L.  o.  D  between  averages  at  5,*  ■  9.0 j  at  l.J  =  12.0 
ihe  results  are  presented  graphically  on  Plate  I,  Figure  2. 
'The  better  germination  of  ic'iita  seed  sample  ..o.  1  (now)  as 
compared  to  sample  Jo.  3  (old)  was     :j   significant,  rhere 
was  not  an  appreciable  difference  in  germination  between  seed 
samples  of  :J.owa  Ho,  2  maA       .  h. 

Among  the   Pawnee  seed  samples,  Jo.  3  was  superior  at  the  1 
percent  level  of  significance  to  all  others  in  average  germina- 
tion and  the  differences  among  .Jos.  6,  5  and  7  were  not  signi- 
ficant. j.'he  emergonce  and  germination  data  have  further  been 
consolidated  with  a  view  to  examine  critically  their  rolation 
to  the  test  weight  and  size  of  hernels  as  shown  in  Table  3. 


Replications 

• 
• 

I 

t       II       : 

III     i 

Averaj 

fr. 

7^5 

79.; 

76.1 

72.0 

79.0 

77.0 

76.0 

>+6.0 

^9.0 

.0 

i+9.0 

;.o 

39.5 

3^.5 

37.3 

71.0 

62.0 

59.0 

6>i-.0 

.0 

67.0 

6^.0 

i.6 

7^.0 

69.O 

62. 

63.5 

.0 

77.0 

38.0 

:.o 
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Table  3.  Showing  the  rapidity  of  •mergence  and  germination 

percent  in  relation  to  size  of  seed  and  test  weight* 


•  :     st  :  Kernel!  rime  toi 

Sample:   Variety    :  weight  :   size  i  emerge:  Gemination 
.;o.  : r  lbs./bu.;  rea/10002  hours  : ticrcent — 


1  Jichita  (new)  56.2  21.7  52.8      , .3 
3  shita  Cold)  63.0  3J»1  66. 5  hy.o 

2  jwa  (light)  52.        .y  67.0  76.1 
^  iowa  (heavy)  61.3  25.U  .3  ?6.0 

5  M(QM  (snail)  ..5  1*«  52.  61, 

7  awnee  (large)  .3  22.1  52,  68.5 

6  wnee  (old)  60.7  2..  >.5  6^.0 

3  Pawnee  (A.  F.)  61.7  25.3  50.0  33.0 


Data  reveal     at  new  seeds  of  i awnee  and     ta  in 
samples  3  and  1  respectively  gave  significant!     ier  ger- 
mination and  emerged  earlier  as  compared  to  old  seed  of  the  sane 
varieties  in  sample  ..os.  6  and  3.   i'hero  appears,  however,  no 
relationship  between  the  size  of  the  seed  and  test  weight  in 
rapidity  of  emergence  end  germination  in  old  seeds.  Jigger 
size  of  kernel!  and  heavier  test  weight  in  new  seed  sample 
7  was  found  to  be  better  in  germination  percentage  than  sample 

.  5  (small),  and  took  less  time  in  emergence. 

Under  Field  Conditions.  8m  experimental  plots  were  ob- 
served closely  after  sowing  to  determine  the  exact  time  of 
emergence.  The  observations  made  in  the  field  showed  that 
I  awnee  -.os.  5,  7,  3  and  i'JLowa  No.  h   all  took  seven  days  for 

.irgence.  Sample  ho.  2  of  Kiowa,  ho.  1  of  hichita  an    .6 
of  Pawnee  emerged  after  eight  days,  whereas  Sample  Ho,  3  of 

Shita  took  nine  days  for  its  emergence.  The  differences  in 
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emergence  as  evident  from  field  observation  wore  Illustrated 
in  Plate  II,  Figure  1. 

Table  h.     Showing  the  percent  emergence  in  the  field. 


■ 
1 

:         Variety 

• 
• 

Per  ce: 

0    G 

merne:: 

ice 

.  1c 

• 
• 

Replica 

ti  .•■  Lfl 

1 

0. 

: 

:      I 

:      II      : 

t        III 

:   IV 

:   Average 

1 

j  hit  a  (new) 

11. 

23.2 

26.6 

26.9 

21.2 

3 

ta   (old) 

20.7 

21.1 

26.; 

23. ^ 

22.9 

2 

-Iowa  (light) 

.9 

23.3 

^3.1 

3V. 

32.  h 

k 

ova  (heavy) 

16.3 

17. 

26.5 

16.3 

19.1 

1 

;;iec  (small) 

6.3 

.3 

7.9 

a.; 

7*7 

7 

,.':iee  (large) 

1G. 

lk*5 

12.9 

12.0 

6 

Pawnee  (old) 

22.3 

23.3 

20.0 

30.2 

27. 

3 

.uee   (A.   r.) 

13.; 

21.0 

27.9 

30.7 

23.3 

_,.  3.  D  between  averages  at  5J(  =  8.2 

It  was  observed  that  there  was  not  an  over:  distribution  of 
moisture  throughout  the  field.  This  caused  irregular  germina- 
tion and  presented  a  patchy  appearance  at  the  tine  of  recording 
seedling  counts.  The  results  thus  obtained  varied  a  great  deal 
in  the  average      ufcion  percentages  which  cannot  be  attri- 
buted to  the  variations  In  se       -s  but  to  soil  moisture. 
Jhc  rains  were  received  later  during  fall  1953,  which  introduced 
enough  moisture  in  the  field  and  the  :;orv.ination  was  then  improved 

owhat. 

In  order  to  collect  additional  data  for  the  comparative 
studies  of  .  tr   .ation,  the  seed  samples  were  again  sown  in 
spring  1951*)  when  there  was  sufficient  moisture  for  proper 
germination. 
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: 

pile 

;a  fcions 

i 

:     I 

t     II 

:     III  : 

;v 

jpercc 

69.2 

65. 

7^.2 

7k.l 

7C. 

88.3 

:.; 

73.3 

31.7 

..h 

39.1 

..5 

30.0 

.1 

.0 

78.3 

.0 

70 

69.7 

52 . 

6', 

65.3 

63.3 

62.1 

65.3 

. 

67.5 

73.0 

n& 

..2 

,.2 

7l+.l 

73.3 

?l.h 

73.3 

85 

76.6 

71.2 

.7 

Table  5.  Showing  emergence  percentages  during  spring  195*+. 

;■'■,,,  '  ,:';„..  '" :  ,  '  : ■,  :  :  ,  ,  —  ,",        ■■;: :  ',', ',    ",  '  "'."  :.: :  :..:  :.':.'•;     '  ,,,'''■       " 

liced     : 
sample,   : Variety 

2  ;ua  (light) 
h  Klova  (heavy) 
1  chita  (no-,.0 

3  -hita  (old) 
5  Pawnee  (small) 
o  v/noe  (old) 
7  Pawnee  (large) 

Pawnee  (A.  F.) 


L.  8«  0  between  averages  at  5,-;  ■  7.7,  l£  »  10.5 
The  emergence  percc    u  are  shown  in  Plate  II,  Figure  2. 
It  was  found  that  Kiowa  No.  *+  emerged  significantly  better  than 
sa  ipla  .,o,   2  at  1  percent  level  of  significance. 

Wichita  No.  1  v;as  superior  to  ho.  3  in  average  emergence, 
fhe  difference  in  average  emergence  percentages  an     wnee 
s.  3,  6  and  5  was  highly  significant.  Pawnee  saopla  io.  7 
ITftd  significantly  better  than  No.  5  at  5  percent  level  only, 
Chita  Ko*  1  and  :io.  3  differed  in  test    ;ht,  size  of 
kernel,  and  age.  The  old  seed  of  sample  Ho.  3  with  abnormally 
high  test  weight  and  bigger  size  of  kernel  gave  poor  results 
in  germination  and  time  of  emergence  compared  with  new  seed  of 
normal  test  weight  and  medium  size  kernels  in  sample  :.'o.  1. 

.0  fresh  seed  of  Pawnee  sample  . :.   showed  better  response 
in  average  emergence  than  ..o.  6,  which  was  old,  but  almost  the 
same  test  weight  and  size  of  the  kernel  as  in  Ho.  3. 

The  fresh  or  new  seed  with  heavier  and  bigger  kernels  proved 
ir  worth  in  giving  better  stand  than  the  lighter  and  small  seeds. 


Plate  II 


Fig.  1.    nber  of  days  in  emergence  of  seed  samples  under 
field  conditions  in  the  fall. 

g«  2,  Pare  .  of  seed  sonnies  under  field 

conditions  in  the  spr _  . 
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Influence  of  Quality  of  Geed  on  Initial  Plant  Growth 

The  object  of  this  study  was  to  find  the  variation  among 
the  seed  samples  in  initial  seedling  growth*  to  stigate 

the  initial  or  early  plant  growth,  height  measurements  of  t 
young  plants  wore  recorded.  These  data  -were  obtained  in  the 
groenhouse  on  the  sane  plants  that  -were  observed  for  germina- 
tion and  emergence. 

Jablo  6.  t  in  cm.  of  seedlings  seven  days 

after  planting. 

Seed  :              i       Replications    :  Average  hei;:ht 
sample  :    Variety     ;  I  ;  II  ;  III  :   nor  plant 

2  ,wa  (light)  h.Q  3.k  10.2  7.3 
h  :.;a  (heavy)  7*7  ^5  10.8  9.0 
1  ta  (new)  9.h  12.0  11.  11.0 

3  Jhita  (old)  5.  3.3  10.3  -3 

6  ynee  (old)  6.2  6.3  .5  7.0 
5             r.wneo  (snail)   6.1    7.0    7.3       6.9 

7  Pawnee  (large)  .2  9.2  .3  7.9 
3    Pawnee  (...   .)   9.7   10.0   10.3      10.0 

L.   .   between  averages  at  %   =  2.2;  1%   =  3.1 
Data  given  in  the  table  show  that  sample  ho.  1  wmi  sijni- 
ficaritly  superior  at  5  percent  level  to  ho.  3  in  averc    night. 
Sample  ho.  h   averaged  a  little  taller  i      .  . ..,  at  the  dif- 
ference was  not  significant.       neater  hi     of  sample  No. 
3  compared  with  ho,  6  was  significant,  hhere  was  no  significant 
difference  in  the  average  heights  of  samples  .0.  5  and  7. 

ho  appreciable  difference  was  found  between  the  heights  of 
..;les  ho.  7  and  6.  Jho  average  difference  in  plant     ts 
of  Pawnee  samples  ho.  3  and  6  was  3  cm.  and  of    hta  samples 


Ho*  3  and  1  was  2.75  cm.  It  is  probable  those  differences  were 
due  to  the  early  start  in  growth  in  case  of  new  socic  which 
took  les-    te  for       .  .  ..h  were  old  in  t.oth 

of  these  varieties  were  heavier  in  test  weight  and  bigger  in 
size  of  kernels,  and  tooh  .  early  growth 

of  the  teeflling  «    jre  rapid  in  the  .avin,     al 

test  weight  and  size  of  kernels.  Differences  In   L  ht  of  plants 
seven  days  old  from  samples  of  three  varieties,  .Iowa,     Ita 
and  Pawnee,  are  shown  in  Plate  III. 

The  socond  measure: icnts  of  plant  heights  were  recorded  17 
days  after      Anting  and  are  reported  in  Table  7. 

Table  7.  Showin  in  cm.  of  young  plants  17  days 

lantin  . 


Seed     : 

variety 

• 
• 

; 

;  D^icatlons         :   Aver 

ffftlPlQ    *• 

I       :      II     t     III   t        :jer  Dlarit 

2  )wa  (light)  16.1+  17,0  15.2  16.2 
k  .eavy)  17.  .6  13.0  -.0 
1  t«  (new)  21.1+  23o  21.1  2,0 

3  .chita  (old)  17.2  17.2  20.2  13.2 

6  wnee  (old)  17. 6  13.9  16. h  17. 
5  wnee  (s:r.all)  13.9  15.0  1^,3  l1*.1* 

7  Pawnee  (large)  13.;  17.0  16.M-  ,'.3 

8  iwnee  (A.  F.)  19A  13.2  16.3  17.9 


L.  G.  D  at  j\  m   2.1;  and  1$   =  2.3 

It  was  found  that  sai^.lc  fOi  1  was  significantly  taller 
than  Ho.  3»  Between  Kiowa  ho.  k  and  lb.  2  there  was  no  sig- 
nificant difference  in  height*  Pawnee  0.  7  was  found  to  be 
superior  in  height  to  Ho,  5  at  the  1  percent  level  of  significance. 


Plato  III 
Differences  t  of  seven  day  old  plant* 


Top  row  (left  to  right)     tfiohita  No,   li   Wichita  :io.  3j 

ova  No.  h'y   Kiowa  lo.  2. 

bottom  row  (left  to  right)  Pawnee  lios.  3,  7j  !J   and  6. 
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Data  presented  in  Table  3  Indicate  that  the  average  increase 
in  height  per  day  was  quite  apparent  in  sample  .viowa  Ho,  h   com- 
pared with  No.  2  and  in  iawnee  samples  7  compared  with  No« 

differences  in  height  apparently  associated  with  differences 
in  size  and  test  weights  of  the  kernel,  sample  .:o.  2  of  ..iowa 
and  ..o.  5  of  Pawnee  having  lower  test  weights  and  smaller  ker- 
nels. Plants  of  those  samples  showed  slightly  less  growth  and 
Her  average  increase  per  day.   c  ce  the  new  seeds,  bigger 
in  size  and     «r  in  test      t,  gave  better  results  in  initial 
development  of  plants.  The  old  seed  of  Wichita  sample  3  was 
slow  in  produci     .  growth  at  early  stages  of  the  plant  as 
compared  to  sample  1  of  the  same  variety. 

Influence  of  Quality  of  Seed  on  Subsequent  Growth 

The  processes  involved  in  growth  are  very  complex.  Attempts 
have  been  made  to  measure  growth  by  the  amount  of  solid  material 
or  dry  matter  produced.  Therefore  green  weights  and  air  dry 
weights  of  the  plants  were  determined  in  these  experiments  and 
the  number  of  tillers  were  counted  to  find  out  the  growth  in 
each  seed  sample,  as  shown  in  Table  9. 

Data  have  been  analyzed  statistically  and  L.  S.  D's  were 
calculated  for  the  comparison  of  average  number  of  tillers, 
green  weights  and  air  dry  weights  (dry  matter)  per  plant. 

L.  S.  D  at  %   for  tillers  2.2;  at  1%   2.9 
"     ■   green  weight  ,67   "    .93 
■     ■     dry  matter  .22   ■    .30 
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From  the  foregoing  data  it  appears  that  -liowa  sample  .  . 
k   was  Insignificantly  different  from  sample  Ho#  2  in  the  larger 
number  of  tillers  it  produced,   Ih«  average  plant      ;s  both 
green     Iry  were  somew'.a ,     or  in  sample  llo.  k   than  in 
sample  ilo.  2.  Share  was  higher  test  weight  and  bigger  size  of 
kernels  in  sr;      .  h   in  comparison  with  sample  No*  2.  It 
appears  that      r  test  W€     and  bigger  her.. els  are  probably 
associated     better  results  in  the  development  of  growth. 
The  seed  in  both  of  the  samples  was  now.  Sample  ..o.  3  of 
Wichita  showed  its  superiority  over  sample  Ho,  1  at  5  pores 
level  of  significance  in  producing  larger  average  number  of 
tillers,  increase  in  dry  matter  and  more  green  weight  per  plant. 
I  comparative  studios  made  in  this  experiment  revealed  better 
growth  performance  of  ..ichita  Llo*   3.  Tills  might  be  attributed 
to  high  test         nd  bigger  size  of  the  kernels.  The  seod 
was  one  year  old.   IhS  seed  of  -/ichita  Ho*  1  was  new,  low  in 
test  weight,  and  small  in  size  in  comparison  with        3.  3. 
Pawnee  sample  :;o.  7  was  significantly  better  than  :io.  5  at 
the  5  percent  level  in  producing  more  dry  matter  and  larger 
number  of  tiller.        fe.  it  is  therefore  concluded  that 
Pawnee  seed  sample  ..o.  7      ocidedly  better  in  ability  to 
grow  than  sample  Ro,  5  of  the  same  variety.  The  samples  of 
Pawnee  os.  7  and  5  were  obtained  from  the  same  lot  of  seed  by 

arati..      savy,  or  large,  and  light,  or  small,  seeds. 
She  .icavy  berries  of  Pawnee  with     r  test  weight  and  bigger 
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size  of   p  tl  uor  tter  in       nan  the 

M  wit  ail  si  .s. 

oo  seod  .         .  >t  .ly 

different  In  roopeot  to  d      kg  nm~    f  tillers,  dry  r. 

■oen  vo  .0 

dl-     .  3  in  thoir  test      ;  and  size  of  :      als. 
PttVnet  Muaple   .       M  3eod     o.  6  was  one  year  old 
sec  ,   io  difference  between  6  and  7  ua3  also  i 
The  data  3  of  hoc .  ith  higher 

tost  weight  shoved  bet  ce  in  respect  of  growth  of 

-?oo  saraples  o-      .       ■  ttu4  In  age  of  t 

v/noe  seed  did  not  affect  the  growth  of  the  plants. 

lailar  studios         and  development  uoro  :.iado  in 
the  greenhouse,  ttm   seedlings  grown  for  germination  studies 

3f  ©eel:  seed  I    I  uerc  l:opt 
for  the  observations,  reported  in  Table  10. 

Data  have  boon  a       statistically  and  L.      .  j's  v. 
calculated  for  the  e    /ison  of  average  number  of  tille 
groe.'i  weight  a    Lp  dried  \  ,or)  per  .    I  of 

different  soed  I     . .    ...   Li  Of  variance  for  the  number  of 
tillers  lias  boon  worked  out  and  found  ratio  shoved 

tnilgnlf leant  results;    oe  L.  ...  o  ha3  :;ot  been  calculated 
for  this. 

.  .  D  at        lovol      1$   level 
Green  we         9.9         12, Ch 
V  aattor         ,85  1.13 
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plants  of  rCiova  ;io.  h  appeared  to  be  somewhat  better 
than  Ho.  2,  as  shown  in  Plate  IV.  Statistical  analysis  of  the 
data,  however,  showed  insignificant  differences. 

pies  ..os.  3  and  1  showed  no  appreciable  difference 
in  growth  as  v:as  evident  fr    .e  data. 

Although  Pawnee  ho.  7  had  sore  tillers  than  ho.  5   the  dif- 
ference was  not  significant.  ho.  7  produced  signi:    ,iy 
higher  green  i    .  and  more  dry  natter.  Pawnee  sample  ho.  7 
had  heavy  berries  with  higher  test  weight  and  bigger  size  of 
kernel  as  compared  to  light  berries  with  less  test  weight  and 

-ller  size  in  sample  ho.  ?«  The  plants  of  Pawnee  7  and  5  are 
shown  in  Plate  /  which  gives  an  idea  of  the  appearance  of  better 
growth,  heavier     all  with  high  tost  weight  seeds  gave  better 
growth  as  compared  with  low  test  weight  seeds  and  lighter  ker- 
nels. r.,crc  were  insignificant  differences  between  Pawnee 
samples  ..os.  3  and  6;  6  and  5;  and  6  and  7  in  average  number  of 
tillers,  green  weijhts  and  dry  matter. 

Results  obtained  in  the  trial  sown  during  spring  agreed 
with  those  sown  in  fall  in  respect  of  number  of  tillers     z- 
ing  kiowa  ..os.  2  and  k,     kiowa  sample  Mo.  2  showed  larger  number 
of  tillers  per  plant  than  Bo«  h.     However,  the  difference  was 
not  significant. 

Influence  of  Quality  of  Seed  on  iTield  and  Other  Factors 

Observations  made  before  the  harvest  of  the  field  plots 
for  yield  test  showed  that  there  was  only  little  difference  in 


Plato  IV 

Comparison  of  plant  growth  in  two  seed  samples  of  iliowa. 
Loft  to  right:  *.iov»a  Samples  os.  k   and  2. 


Plato  V 


Comparison  of  plant  growth  amongst  soed  samples  of  Pawnee. 
ft  to  right:  Pawnee  iianples  Jos.  7,  6  and  5» 
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tine  of  emergence  of  the  heads  ftttong  the  seed  samples  of  tl 
MM  variety.   The  time  of  heading  and  of  maturity  of  the  three 
varieties  was  quite  different,  the  plots  of  ,/ichita  being  earli- 
est to  mature,  Pawnee  being  the  next  and  plots  sown  with  hiowa 
seed  samples  being  the  last  to  mature.  A  slight  variation  in 
time  of  maturity  was  noticed  in  the  soed  samples  of  the  same 
variety.  Seed  samples  having  higher  test  weight  with  bigger 
size  of  kernels  headed  a  little  earlier  than  the  rest,  and  their 
heads   «  ;od  to  light  yellow  in  color  a  little  sooner. 

The  plots  were  harvested  for  yield  comparison  when  the 
grains  in  the  ear  became  hard,  The  yield  of  all  the  plots  vaf 
calculated  in  terms  of  bushels  per  acre.  The  test  weight  and 
size  of  the  kernels  of  the  crop  harvested  also  were  deternined 
for  the  respective  plots. 

It  may  be  pointed  out  that  20  pounds  P2Q5  per  acre  from 
superphosphate  was  applied  at  sowing  ti:;e,  and  *+2  pounds  of 
nitrogen  per  acre  from  ammonium  nitrate  was  added  in  the  experi- 
aental  plot  during  the  month  of  February. 

Table  11.  Showing  yield  of  grain  in  bushels  per  acre. 


Sample 

• 
• 

:         Variety 

* 
• 

Replications 

• 
« 

*»*  .. 

:     I 

:    II     : 

s     Ill  : 

IV     : 

Average 

2 

>wa  (light) 

*5.0 

*+3.2 

UJ+.6 

hh.5 

M+.3 

h 

ma  (heavy) 

i*3.1 

l*3. 

39.1 
fc.3 

h2.5 

!+2.0 

1 

ca   (now) 

J+1.3 

lK)o 

*+3.2 

3 

chita   (old) 

kUk 

kuz 

39.H 
h?*7 

kO.; 

^0.6 

5 

awnee   (suall) 

h$.k 

kUQ 

1+6.3 

¥+.7 

7 

timee  (large) 

fc.5 

M-3.6 

h2.7 

M+.O 

ta.4 

6 

Pawnee  (old) 

;0.5 

^5.5 

»>5*4 

k>.k 

8 

Pawnee  (A.  F.) 

kU7 

>+3.5 

V/.7 

^.9 

hk. 

Analysis  o  id  out  for  the  at)  3d 

that  the  calcul      -io  of  is  be  two..    3d 

aanples  did  not  cnoo  .         „»o 

differences  1  j  of  the  so 

aazaplos  a:-  .   .  ..ifferoaco 

in  the  aval  seed  as 

be  .  l  and  3      ita  in  whie   .  e  crop  from 

-j  soed  was  superior  to  t     -on  old  sood. 

.3  itu     .ado  prior  to     arvesti..         .    ;  towed 
that  seed  of  •  pro* 

ducod  less  >  tcs  ; 

and  la  ;.  it    Jobablo  that  plants 

ivth  \.        bctti. 

°£  ^11  fertility  than  .. 

hav 

-j  data  in  Table  12  revc.    at  size  of  st 

we  i  tho  crop  iiarvostod  than  in  tho  ooc 

.:tod.       3  seed  sa:^ 

;.ir  devolopnont  of  size  and  test     its.  jf 

tost     .t  wore  obtain*        fca  seed  sa. 
-3.   -ioua  sood  sample  Bo.  2  Is 

and  lav  tost  woi        ,  k  with 

Is  both  yielded  |*aia  of  fairly  coc  no  appre- 

ciablo  difference  i  .    .o  of     Ll  and  tost 

of  all  harvoood  sanploo  of  Patfiiao  wore  bettor  Itu 
seed  that  was  .  jo  sood  I      >.  $  was 


39 

m 

• 

•a 

P  3 

iH 

P.CS/3 

C^vO  \OOv3H\AfO 

O 

N 

•    ••••••• 

«H 

©  "H    H      rOrOi^OJ- ro_± --^ro 

N 

H   ©  « 

)  \Q  O  O  -  0  vD  "O 

© 

<H 

^l 

o 

C3 

O 

■t 

*t> 

r-4        O 

-P 

O 

a  ©  o 

■  OHO 

* — < 

p 

r:  Ur-t 

*••••••• 

w 

h<H\ 

i-JCM                    -\0O 

•H 

o 

©an 

rOrOrorooj  CJ  roCvl 

O 
.3 

> 
a 

:-: 

P 

a 

© 

a 

a 

H 

o 

^3  O 

no  rOO  COo»ONt>- 

A 

t, 

H  0 

•    ••••••• 

o 

0S 

• 

$§$$$$$4 

d    • 

.a 

-O" 

t?  © 

••     ••     •« 

O  P 

p  w 

P  w 

-1  a 
a  > 

! 

•   ••••••• 

rH  In 

a  -.)  © 

r-4  OOHJ-  roc\l  O 

-  ■ 

k«9 

o">rorOrOrorOrOfO 

• 

•d 

©  p. 
©  o 

1  (h 

• 

O 

p  3 

<H 

4»  X2  -O. 

vO  rOOJ  OlnrOlNN 

O  %-i 

•  1 

•     ••••••• 

O 

o 

O  >H     • 

CNJrHvOmrHCO  O  r-l 

-P 

> 
: 

PH    ©    ■ 

7?  £ 

irwo  tr\0  ir\lr\vO  \© 

a 

'      ri 

•h  to 

-i 

©•H 

■• 

•  •        •  •        •• 

?  © 

9 

o 

-P 

o 

r-t         O 

«  p 

o 

©  ©o 

j±  ^t-  C"^  H  CO  i-l  try  m 

O  cj 

K> 

a  nh 

•    •■••••• 

P  o 

5"| 

CO  ir\  rH  Irvd-  CM  U\V> 

1  CUrOMOJ  CM  CM 

S^ 

t^4                 *** 

C3  C 

••      •*      ••      •• 

a 

© 

•->•-%       *-*\ 

N  © 

/-v<-\^>^>H  o           • 

•H   t-3 

P  >»  T-  "3  H  M  - 

to 

N 

Crt 

P 

i 

r-:              ^v^v^ 

•H  © 

•H 

v-^v-'  eg  c3 

?  C 

fc« 

P  P  ©  ©  o  o 

0  u 
8 

DO 

rt  C)  -H  •. -1  o  Q  ©  o 

• 

, 

CJ 

•  •    *•    •*    *• 

H 

o 

© 

i-i  . 

H 

0 

OJ  J- .-»  rO^^N  C^vO  CO 

CO 

ho 


loss  than  So.  7  but  both  haw  yielded  al: .       sane  size  of 

;  variation  in  their  tec.       .    .ore  was 
not  much  variation  in  yield,  size  of  hemcl  and  test  weight  of 
all  the  Pawnee  sauries.  gize  of  th     In  produced  did  not 

oar  to  be  associated  wit         yield.  The  variations  in 
plant  height  immediately  before  harvesting,  too,  had  no  influence 
on  the  yield. 

Influence  of  Quality  of  Seed  on  Number  and  Size  of  Heads 

Further  studies  were  nado  to  ,,er  and  size  of 

heads  produced  from  each  sc      Le. 

Table  13.  Showing  the  number  of  heads  per  acre. 


* 
• 

:   /arie 

5 

-  of 

heads  2/10 

000  a 

cjq 

le 

: 

:v 

: 

: 

ho, 

'.     I 

:   II 

J  III 

Average 

2 

hiowa 

208 

212 

m 

2V; 

229 

h 

..1 

253 

2;: 

223 

237 

1 

-ta 

20^ 

Bq 

139 

3 

ta 

2. 

203 

. 

205 

7 

Pawnee 

225 

231 

2 

190 

21^ 

0 

Pawnee 

.1 
2*f5 

231 

305 

217 

2**6 

I 

:wnec 

252 

207 

23? 

236 

V.JIOC 

261 

267 

21*3 

272 

261 

-  average  number  of  heads  per  acre  was  higher  in  hiowa 

.  k9   W'ichitc.   .  J,  awnec  :ios.  6  and  3.  All  these  seed  sam- 

M  had  iiighcr  bMt  weight  and  bigger  size  of  the  hcrnels  than 

the  hiowa  ho.  2,      u    .  1,  Pawnee  hos.  5  and  7,  which  showed 

comparatively  fewer  heads  per  acre,  hotter  performance  ;.    ,wth 

was  responsible  for     reduction  of  a  large  number  of  hea.  . 


Since  tome  of  the  seed  samples  produced  higher  yield  with 
fewer  ..oads,  it  was  therefore  considered  essential  to  de     le 
the  size  of  the  . 

.c  da'ja  1   fable  ih   re"         otter  growth  resulting  in 

re  loads  ,cr  acre  waa  not  r    tibia  for  higher  yields.   ...or 
yields  were  obtained  in  oe;     plea  rj   which  pro- 

duced the  lcn~      I  i      Bad!  in  all  cases  as  el    in  Plate 
VII,  Figure  2.  it  is  interea  .creased 

size  of  heads  wan  the  Main  factor  in  obtaining         olds. 
It  was  conclv...      !  the  increased  sise  o_     .s  in     .ta 

.  ).  3,  Elowa  ..o.  2  compared  with   .  *f,  and 

Pawnee  Ho.  5  compared  wi     .    as  sufficient  to  overcome  the 
influence  of  or  of  heads  and  resulted  in     or 

acre  yields. 

In  the  s     it   number  of  plants  and  number  of  beade  i;er 
aero  between  so  of  the  sane  variety,  it  waa  found  in 

each  case  that  t        ro»  the  large  seed  produced  more 
in  relation  to  the  nu       plant*  than  the  crop  from  t. 

111  seed  as  I  >o  VII,  Figure  l. 

Jeed  samples  giving  less  yield     ewer  \  I  per  acre 

but  the  number  of  heads  per  acre  wore  greater  (Plate  VI,  Figure 
1).  Ihe  plants  in  the  thinner  stands  ware  enabled  at  early 
stages  do  make  better  development  in  growth,  fids  resulted  in 
greater  production  of  heads  per  acre  (Plate  VII,  Figure  2). 
Size  of  the  heads  remained  email  (Plate  VI,  Figure  2)  as  these 
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Plate  VI 

Fig.  1.  delation  between  aero  yield  In     Is  and  number 
of  plants  per  acre. 

Fig.  2.  Eolation  between  acre  yield  in  bushels  and  size  of 
heads  in  jra:  i  . 

T-.j  m  Pawnee  MBple   .    (  .' .  ;ht  heruols) 

P7  ■  Pawnee  sample  No.  7  (heavy     Is) 

K2  -  hiowa  sanplc  Jo,  2  (light  hernels) 

K^.  =  Kiowa  sample  ho.  k   (iieavy  hernels) 

W^  =  Uiehita  sample  No*  1  (new,  light  seed) 

'1/3  ■  v/ichita  sample  Ho.  3  (old,  heavy  seed) 
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Plate  VII 

:.  I.  delation  between  number  of  plants  and  number  of  heaJs 
per  ac^c. 

.   .  Relation  between  acre  yield  in  bushels  and  nunber  of 
hea    jr  acre. 

P^  =  I  o.v:nee  sample  Ho«  5  (1         -s) 

Py  =  Pawnee  sample  ho.  '/   (heavy  hemols) 
K2  =  .-iowa  staple  So,  2  (light  menials) 
%  ■  hiowa  sample  ho.  Lf  (heavy  kernels) 

.ta  sample  ho.  1  (new,  light  seed) 
If*  ■     .ta  sample  Jo.  3  (old,  heavy  seed) 
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plants  iiad  to  feed  large  numbers  of  tillers  and  heads  during  a 
period  of  spring  drought* 

Ilence  it  nay  be  concluded  that  the  plant  population  influ- 
encing the  competition  among  plants  was  an  important  factor  in 
crop  production  for  high  yields. 

DISCUSSION 

The  purpose  of  these  studies  was  to  ascertain  the  effect 
of  quality  of  seod  of  winter  wheat  on  growth  and  yield.  Large 
differences  in  the  rapidity  of  onergonce  and  germination  per- 
centages of  some  seed  sample*  were  found  in  these  studies  under 
greenhouse  conditions.  It  was  revealed  that  the  new  seod  of 
sauples  'Wichita  Ho«  1  and  Pawnee  Ho,  3  gave  significantly  better 
gemination  and  more  rapid     once  than  one  year  old  seed  sa  - 
plos,  Uo.  3  ./ickita  and  Ho,  6  Pawnee.  i'kc  ..'ichita  samples  ..os. 
1  and  3  differed  from  each  other  in  test  weight,  size  of  kernel 
and  age  whereas  Pawnee  kos.  3  and  6  in  ago  and  location  where 
grown  and  only  slightly  in  test     it  and  size  of  kernel.  The 
response  of  these  camples  in  germination  and  rapidity  of  emer- 
gence wore  quite  alike  under  field  conditions.  The  fi  dings 
gave  convincing  evidence  that  speed  of  germination  was  greatest 
with  light  seed  of  Wichita  Ho,  1  and  was  loss  with  one  year  old 
seed  which  had     or  test  weight  as  shown  in  sample  Ho,  3. 

:  results  obtained  were  in  conformity  with  findings  of 
jaidt  (192**).  It  is  apparent  from  the  gemination  tests  made 
in  the  greenhouse  and  in  nursery  plots  sown  in  spring  that  new 
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Comparative  studios  of  -rout!.    a  under  fiold  conditions 
in  respect  to  tiller!         jter  and  green     it  reveal 
that  individual  plants  from  seed  samples  o         raela  made 
better  growth*  Among  the  samples  studied  in  'she  so  investiga- 
tions the  number  of  plants  per  aero  was  smaller  for  seed  sam- 
ples of  heavy  test  and  bigger  size  of  kernel!  as  compared  to 
light  test  Height  and  small  size  of  kernel.  More  plants  per 
unit  area  resulted  from  sowing  snail  kernel!  at  the  normal 
rate  in  pounds  por  acre  than  large  seed,  and  therefore  more 
plants  per  ac    ;re  oil  a  from  samples  of  small  size  of 

kernels,       idividual  plants  from  seed  samples  of  heavy  test 
weight  and  bigger  size  took  advantage  of  comparatively  more 

ce  to  develop.  The  results  indicated  that  it  was  not  only 
heavy  test  weight  and  bigger  size     .  was  responsible  for 
letter  tillering,  but  the  thin  stands  promoted  better  tiller! 
whereas  the  t     stands  United  the  number  of  tillers. 

Results  of  the  comparative  studies  made  under  greenhouse 
conditions  were  in  favor  of  heavy  test  weight  and  bigger  size 
of  kernels,  although  the  differences  in  number  of  tillers  per 
plant  wore  insignificant.  The  results  obtained  under  field  and 
greenhouse  conditions  were  in  conformity  with  Hector  (1936)  who 
indicated  the  factors  responsible  for  tillering  were  rate  of 
seeding  and  size  of  the  seeds. 

Acre  yield  produced  from  seed  samples  or  low  test  weight 
and  small  size  of  kernels  did  not  differ  significantly  from 
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the  yields  produced  fr    -od  samples  of      best  Wfll     :id 
large  size  of  kernels.  The  size  of  kernel,  test  weight  and 
plant  .         ;diately  before  harvest  seemed  not  to  be  asso- 
ciate.    \   yield  of  the  seed  sanples.  HI  the  seed  samples 
planted  showed  considerable         Lt  in  the  test     it  and 
size  of  thfl  kernels  of  the  crop  harvested.      or  of  heads  per 
acre  was  nore     o  crop  fron  sanples  of  heavy  test  weight  seed 
and  bigger  size  of  kernels  than  fro:  test  weight  and 

snail  size  of  kernels.  It  was  found  that  t  eld  advantage 
of  greater  millers  of  heads  pit  acre  had  offset  the  influence 
of  snail  heads  in  these  seed  I  .  I  '.elds  wore  ob- 
tained in  those  studies  with  fewer  but  slightly  large:  l*» 
or  size  of  head  wa:.  Ln  factor  to  obtain  higher 
yields. 

Slightly  increased  yield  in  bushels  per  acre  obt    I  fron 

pXflfl  with  snail  size  of  kernels  was  in  accord     hindi. 
of  Voeicker  (1906),  wl    ta  investigations  on  barley     Is. 

I  results  Obtai       led  closely  vh.    .2 sell:         .cliff 
(1917)  and  Willie*  and  Jelton  (1911)  in        ioat. 

It  was  concluded  iro       /estigations  nade  in  tills  thesis 
that  plant  population  influencing  the  competition  an.    .ants 
was  an  Important  factor  in  production  of  hi       ...   'he  CO 

-ativo  increase  in  acre  yield  in  bushels  was  in  favor  of  light 

.11  seeds  under  normal  soil  fertility.  It  was  evident  that 
nore  seeds  to  the  acre  were  sown  .ts  grew  where 

■Ball  seed  was  used.  It  was  shown  in  this  study,  however,  that 
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individual  plants  from  large  coed  produced  :.:ore  growth 

.ose  fron  snail  sood.  It  see::is  therefore  that  the  acre  yield 
advantage  of  the  samples  havl  all  coed  was  probably  duo  to 
the  larger  number  or  plants  per  acre. 

SUMMARY 

The  problem  of  quality  of  seeds  and  the  influence  of  quality 
on  growth  and  yield  was  tackled  by   investigating  th    p .  lina- 
tion,  seedling  growth,  tillering  capacity  and  finally       Id. 

at  seed  sanples  of  winter  wheat,  namely,  two  of  Kiowa,  two 
of  ..'ichita  and  four  of  Pawnee  were  received  for  this  study.  The 
seed  sanples  of  the  sane  variety  differed  fron  each  other  in 
;,  test  weight  an    U  of  the  kernel. 

In  general  results  of  the  study  indicate  that: 

(1)  In  seed  sanples  of  large  kernels  and  h    '  test     .t 
gemination  was  significantly  better  than  in  sanples  of  light 
tos     ;ht  and  snail     Is. 

(2)  Gemination  in  apid  in  the     light 
seed  of  .           Lt  was  in  old  heavy  seed  of  the  same  variety. 

(3)  Ehe  seeds  of  high  to  nediun  tost     it  produced  better 
young  plants  fron  the  standpoint  of  quaiititat:.  •   :asurenc::ts 
than  did  seeds  of  lighter  test       i  cr  of  old  seeds  ev 
though  the  latter  were  heavy.  The  order  of  superiority  of  t 
plants  corresponded  to  the  order  of  the  tec      t  of  the  seed 
except  In  case  o       |  :o.  3,      :  vaa  abnormally  he  at 
had  a  low  rating  apparently  duo  to  deterioration  with  age. 
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(k )  In  c  -ative  studies  of  grew  ler  field  con- 
ditions, tillering,  air  dry  wi  ts 
vcm.         .ere  :.cr.               it  sec         jited. 

(5)  Larger  numbers  of  scod      jt  acre  yore  found  in 
plots  planted  wit     LI  seed  than  with  large  seed.  Bit  drill 
setting  was  not  c    ^d  for  the  different  sample*. 

(6)  Differences  in  yield  per  acre  betv    :eed  samples  vera 
insignificant.  It  is  noteworthy,  however,  that  in  every  case 
the  acre  yield  t  .1  coed  was  mora  than  from  large  seed  of 
the  sane  varic  . 

(7;    :-z  averaged     r  in  size  in  the  plots  planted  v 
.1  see         •  larjc  seed  of  the  sane  va.     .  fhc  dif- 
ferenco  MM         6  to  ovorcc-       iifluenco  of  the  greater 
number  of  heads  frOB  seed  a     s  of  bigger  size  0     .els. 

(8)  In  this  c:  Is  per  acre  vera  produced 

;c  seed  \;as  planted  even  thoug     re  were  fever 
plants  i>cr  acre  .        have  been  due  to  loss  competition 
in  the  early  part  of  the  Spring  season  \:hen   the  |    m   v;ere 
tiller!:.  . 

(9)  In  the  crop  harvested  the  sine  of  kernel,  test 
and  plant  height  seemed  to  have  no  effect  on  acre  yield  fro 
the  different  seed  . 

(10)  She  test         .  sl^c  of  kernel  In  every  case  were 
„er  In  the  crop  harvest      In  seed  that  was  planted* 

(11)  The  relative  increaso  in  bushel  yield  under  the  field 
condition  vas  in  favor  of  sou    seed  of  small  kernel  size.  It 
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appears  evident  that  if  sciall  so.     sown,  aore  plants  per  acre 
arc  needed  to  pre  ..old,  as  plants  fron  such  seed 

will      r   tiller  1c.       row  1-  .an  plants 

fron  Itrgt  so.;  . 
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The  problem  of  quality  of  seed  and  its  influence  on  growth 
and  yield  of  wheat  was  studied  by  investigating  the  germination, 
seedling  growth,  uillering  capacity  and  yield.  This  work  was 
undertaken  with  eight  samples  of  winter  -..'heat.  The  samples 
included  two  of  Kiowa  from  Ashland  (Kansas),  two  of  Wichita 
from  Dodge  City  (..aasas),  tliree  of  Pawnee  from  Collyer  (Kansas) 
and  one  of  Pawnee  from  the  Agronorr         sas  State  College, 

.aattan,      ■)«   Kiesc  samples  of  seed  were  sown  in  field 
plots  in  a  randomized  block  design  with  four  replications. 
Greenhouse  studios  were  Bade  to  obtain  further  information  on 
rapidity  of  emergence,  germination  and  comparative  growth.  The 
samples  also  were  sown  in  e:.    .ental  nursery  plots  in  a  ran- 
izcd  block  system  for  germination  studios  during  spring  195^. 

Studies  amda  on  germination  revealed  that  .:e-.;,  light  seed 
of  Wichita  took  less  ti..;o  for  emergence  than  old,  heavy  seed  of 
the  same  variety.  The  germination  percent  of  new  or  fresh  sam- 
ples in  which  bh«  kernels  were  large  was  significantly  higher 
than  samples  of  lighter  test  weight  and  small  size  of      Is. 

Another  investigation  showed  that  the  seed  samples  of  high 
to  medium  test  wcignt  produced  better  young  plants  i.rom  the 
standpoint  of  height  measurements  than  seed  samples  of  lighter 
weight  or  old,  eevy  seeds.  The  order  of  superiority  of  the 
plants  corresponded  to  the  test  weight  except  in  the  case  of  old, 
heavy  seed  of  (pit  .0.  3.  In  studies  of  relative 

growth  made  under  field  conditions,  tillering,  air  dry  weight 
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